Ovarian stimulation using human chorionic gonadotrophin impairs blastocyst implantation and decidualization by altering ovarian hormone levels and downstream signaling in mice.
Ovarian stimulation induced by follicle-stimulating hormone and human chorionic gonadotrophin (hCG) is commonly used in assisted reproductive technology to increase embryo production. However, recent clinical and animal studies have shown that ovarian stimulation disrupts endometrial function and embryo development and adversely affects pregnancy outcomes. How ovarian stimulation impairs pregnancy establishment and the precise mechanisms by which this stimulation reduces the chances of conception remain unclear. In this study, we first demonstrated that ovarian stimulation using hCG alone impairs implantation, decidualization and fetal development of mice by generating abnormal ovarian hormone levels. We also showed that ovarian hormone levels were altered because of changes in the levels of the enzymes involved in their synthesis in the follicles and corpora lutea. Furthermore, we determined that anomalous ovarian hormone secretion induced by ovarian stimulation alters the spatiotemporal expression of progesterone receptors and their downstream genes, especially in the uterine epithelium. Epithelial estrogenic signaling and cell proliferation were promoted on the day of implantation in stimulated mice and these changes led to the failure of uterine transition from the prereceptive to the receptive state. Collectively, our findings indicate that ovarian stimulation using hCG induces an imbalance in steroid hormone secretion, which causes a failure of the development of uterine receptivity and subsequent implantation and decidualization by altering the expression of steroid receptors and their downstream signaling associated with embryo implantation.